Lipid domain formation and ligand-induced lymphocyte membrane changes.
Spectral parameters of spin-labelled phosphatidylcholine, ceramide and cerebroside in the plasma membranes of human blood lymphocytes were measured before and after treatment with various ligands, which included concanavalin-A and phytohemagglutinin. It was found that ligand treatment led to a significant decrease in order of the hydrocarbon chains of the phospholipids. This was accompanied by a clustering of the labelled spingolipids, as estimated by spin-spin interaction, and an increase in the order of their hydrocarbon chains. In the untreated cells the cerebroside fatty acid chain was more ordered than that of the phosphatidylcholine. It was considered that the decrease in phospholipid order was brought about by the sequestration of the more rigid sphingolipids into the patches and caps formed by receptor-ligand complexes. The significance of these changes in lipid distribution and ordering is discussed in relation to the activation of membrane enzyme systems by mitogenic ligands.